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(54)  Transportation  system  of  a  f  loated-carrier  type. 
Qst)  A  transportation  system  of  a  floated-carrier  type  accord- 
ing  to  the  present  invention  has  a  guide  rail  cover  (1)  exten- 
ding  in  a  longitudinal  direction.  The  guide  rail  cover  (1)  com- 
prises  a  guide  rail  (2).  A  carrier  (5)  is  made  to  float,  in  a 
non-contact  manner,  from  the  guide  rail  (2),  by  means  of  a 
floating  device  (11  )  and  is  propelled  along  the  guide  rail  (2)  by 
a  transfer  device  (42).  An  electrical  device  (19,  20)  and  a  bat- 
tery  (21)  for  supplying  a  current  thereto  are  mounted  on  the 
carrier  (5).  In  this  transportation  system,  a  charging  device  is 
provided  for  charging  the  battery  (21).  The  charging  device 
comprises  a  first  terminal  (22)  connected  to  the  battery  (21  ),  a 
charging  power  source  (55)  located  on  the  guide  rail  cover  (1  ), 
and  a  second  terminal  (27),  which  is  connected  to  the  char- 
ging  power  source  (55)  and  can  be  brought  into  contact  with 
the  first  terminal  (22)  when  the  carrier  (5)  is  stopped  at  a  pre- 
determined  position.  When  this  occurs,  the  first  and  second 
terminals  (22,  27)  are  brought  into  contact  with  each  other, 
and  the  charging  power  source  (55)  supplies  power  to  the 
battery  (21)  via  the  first  and  second  terminals  (22,  27).  Each 
time  the  carrier  (5)  is  stopped  at  the  predetermined  position, 
the  battery  (21)  can  be  charged,  thereby  enabling  the  carrier 
(5)  to  be  operated  continuously  over  a  long  period  of  time. 

F  I  G.  1 

(M 
<  

i s  
O) 
o  

<* 
CM 

Q. 
LU 

Croydon  Printing  Company  Ltd. 



0 2 4 6 0 9 7  

-  l  -  

T r a n s p o r t a t i o n   s y s t e m   of  f l o a t e d - c a r r i e r   t y p e  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  t r a n s p o r t a -  

t i o n   s y s t e m   of  a  f l o a t e d - c a r r i e r   t y p e   a n d ,   more   p a r t i -  

c u l a r l y ,   to   a  t r a n s p o r t a t i o n   s y s t e m   of  a  f l o a t e d -  

c a r r i e r   t y p e   w h e r e i n ,   when  a  c a r r i e r   is   s t o p p e d   a t  

5  a  s t a t i o n ,   t h e   c a r r i e r ' s   b a t t e r y   can  be  a u t o m a t i c a l l y  

c h a r g e d .  

Wi th   t h e   aim  of  i n c r e a s i n g   o f f i c e   or  f a c t o r y  

a u t o m a t i o n ,   s u c h   t r a n s p o r t a t i o n   s y s t e m s   h a v e ,   in  r e -  

c e n t   t i m e s ,   been   i n s t a l l e d   in  some  b u i l d i n g s .   S u c h  

10  s y s t e m s   a r e   u s e d   to   t r a n s p o r t   s l i p s ,   d o c u m e n t s ,   c a s h ,  

s a m p l e s ,   or  t h e   l i k e ,   b e t w e e n   a  p l u r a l i t y   of  l o c a t i o n s  

w i t h i n   t h e   b u i l d i n g s .  

In  o r d e r   to   a v o i d   s p o i l i n g   t h e   w o r k i n g   e n v i r o n -  

m e n t   of  t h e   o f f i c e s   or  f a c t o r i e s ,   i t   i s   e s s e n t i a l  

15  t h a t   such   t r a n s p o r t a t i o n   s y s t e m s   do  n o t   p r o d u c e   d u s t  

or  an  e x c e s s i v e   l e v e l   of  n o i s e .   T h u s ,   in  one  s u c h  

c o n v e n t i o n a l   t r a n s p o r t a t i o n   s y s t e m ,   d e s c r i b e d   in  EPC 

A p p l .   No.  8 5 1 0 5 0 2 8 . 6 ,   f i l e d   on  A p r i l   25,  1985  by  t h e  

a p p l i c a n t   h e r e o f ,   a  c a r r i e r   is   k e p t   f l o a t i n g ,   in  a  

20  n o n - c o n t a c t   m a n n e r ,   f r o m   a  g u i d e   r a i l ,   by  means   o f  

an  e l e c t r o m a g n e t i c   a t t r a c t i v e   f o r c e   a c t i n g   b e t w e e n   t h e  

c a r r i e r   and  t h e   r a i l ,   when  t h e   c a r r i e r   i s   p r o p e l l e d  

a l o n g   t h e   r a i l .  

In  t h i s   t r a n s p o r t a t i o n   s y s t e m ,   v a r i o u s   t y p e s   o f  

25  e l e c t r i c a l   d e v i c e s   a r e   m o u n t e d   on  a  c a r r i e r .   M o r e  
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s p e c i f i c a l l y ,   an  e l e c t r o m a g n e t   a p p l y i n g   an  e l e c t r o m a g -  

n e t i c   a t t r a c t i v e   f o r c e   to   t h e   c a r r i e r ,   and  a  c o n t r o l  

u n i t   f o r   c o n t r o l l i n g   t h e   m a g n e t   a r e   m o u n t e d   on  t h e  

c a r r i e r .   A  b a t t e r y   f o r   s u p p l y i n g   a  c u r r e n t   to   t h e  

5  m a g n e t   and   c o n t r o l   u n i t   i s   m o u n t e d   on  t h e   c a r r i e r .  

The   b a t t e r y   p r e f e r a b l y   has   a  l a r g e   c a p a c i t y ,   so  t h a t  

t h e   c a r r i e r   can   be  c o n t i n u o u s l y   o p e r a t e d   o v e r   a  l o n g  

p e r i o d   of   t i m e .  

H o w e v e r ,   s i n c e   a  l a r g e - c a p a c i t y   b a t t e r y   i s   q u i t e  

10  h e a v y ,   t h e n   i f   i t   i s   m o u n t e d   on  t h e   c a r r i e r ,   t h e   t o t a l  

w e i g h t   of  t h e   c a r r i e r   i n c r e a s e s   c o n s i d e r a b l y .   The  e l e -  

c t r i c a l   p o w e r   r e q u i r e d   to   e n a b l e   t h e   c a r r i e r   to   f l o a t  

a l s o   i n c r e a s e s ,   w h i c h   r e p r e s e n t s   a  c o n s i d e r a b l e   w a s t e  

of   e n e r g y .  

15  On  t h e   o t h e r   h a n d ,   a  s m a l l - c a p a c i t y   b a t t e r y   i s  

l i g h t   w e i g h t ,   h e n c e   t h e   e n e r g y   r e q u i r e d   to   e n a b l e   t h e  

c a r r i e r   t o   f l o a t   can   be  g r e a t l y   r e d u c e d .   H o w e v e r ,   s u c h  

a  b a t t e r y   r e q u i r e s   f r e q u e n t   r e p l a c e m e n t ,   in  o r d e r   t h a t  

t h e   c a r r i e r   can   be  o p e r a t e d   c o n t i n u o u s l y   o v e r   a  l o n g  

20  p e r i o d   of  t i m e .   I t   r e q u i r e s   a  l o n g   p e r i o d   f o r   r e -  

p l a c i n g   t h e   b a t t e r y ,   so  t h a t   a  m a i n t e n a n c e   f o r   r e p l a c e -  

m e n t   i s   c u m b e r s o m e .   ( N o t e   t h a t   an  a p p a r a t u s   f o r   r e -  

p l a c i n g   t h e   b a t t e r y   of  t h e   c a r r i e r   in  t h e   t r a n s p o r t a t i o n  

s y s t e m   i s   d i s c l o s e d   in  J a p a n e s e   P a t e n t   D i s c l o s u r e  

25  ( K o k a i )   No.  4 9 - 1 5 1 1 2 . )  

I t   i s   t h e r e f o r e   d i f f i c u l t   t o   r e a l i z e   a  t r a n s p o r t a -  
t i o n   s y s t e m   w h e r e i n   a  c a r r i e r   d o e s   n o t   w a s t e   a  l a r g e  

a m o u n t   of  e n e r g y ,   and  w h i c h   can   be  o p e r a t e d   c o n t i n u o u s l y  

o v e r   a  l o n g   p e r i o d   of  t i m e   w i t h o u t   t h e   need,   f o r   f r e -  

30  q u e n t   r e p l a c e m e n t   of  i t s   b a t t e r y .  

In   a d d i t i o n ,   i f   t h e   w e i g h t   of   t h e   c a r r i e r   i n c r e a s e s  

c o n s i d e r a b l y ,   t h e   e l e c t r i c a l   p o w e r   to   a c c e l e r a t e   t h e  

c a r r i e r   w o u l d   be  i n c r e a s e d .   A l s o ,   t h e   c a r r i e r   i s  

m a g n e t i c a l l y   s u s p e n d e d   in   a  n o n - c o n t a c t   m a n n e r ,   f r o m   a  

35  g u i d e   r a i l .   T h a t   i s ,   t h e   g u i d e   r a i l   r e c e i v e s   t h e   t o t a l  

w e i g h t   of  t h e   c a r r i e r .   In   c a s e   t h e   w e i g h t   of  t h e   c a r -  

r i e r   i n c r e a s e s   c o n s i d e r a b l y ,   i t   i s   r e q u i r e d   t h a t   t h e  
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g u i d e   r a i l   i s   s u s p e n d e d   to   t h e   g r o u n d ,   so  r i g i d l y .  

T h e r e f o r e ,   p r o p e l l i n g   e n e r g y   and  t h e   c o s t   of  g r o u n d  

f a c i l i t i e s   w o u l d   be  i n c r e a s e d .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  

5  a  t r a n s p o r t a t i o n   s y s t e m   of  a  f  l o a t e d - c a r r i e r   t y p e   i n  

w h i c h   a  c a r r i e r   can   be  o p e r a t e d   c o n t i n u o u s l y   o v e r   a  l o n g  

p e r i o d   of  t i m e   w i t h o u t   t h e   n e e d   to   f r e q u e n t l y   r e p l a c e  

t h e   c a r r i e r ' s   b a t t e r y .  

A  t r a n s p o r t a t i o n   s y s t e m   of  a  f l o a t e d - c a r r i e r   t y p e  

10  a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   f e a t u r e s   a  g u i d e  

r a i l   c o v e r   e x t e n d i n g   in  t h e   l o n g i t u d i n a l   d i r e c t i o n .  

The  g u i d e   r a i l   c o v e r   c o m p r i s e s   a  g u i d e   r a i l .   A  c a r r i e r  

i s   made  to   f l o a t   f r o m   t h e   g u i d e   r a i l ,   in  a  n o n - c o n t a c t  

m a n n e r ,   by  means   of  a  f l o a t i n g   d e v i c e ,   and  made  t o - r  

15  t r a v e l   a l o n g   t h e   g u i d e   r a i l ,   by  m e a n s   of  a  t r a v e l i n g  

d e v i c e .   An  e l e c t r i c a l   d e v i c e   and  a  b a t t e r y   f o r   s u p -  

p l y i n g   a  c u r r e n t   t h e r e t o   a r e   m o u n t e d   on  t h e   c a r r i e r .  

In  t h i s   t r a n s p o r t a t i o n   s y s t e m ,   a  c h a r g i n g   d e v i c e   i s  

p r o v i d e d   f o r   c h a r g i n g   t h e   b a t t e r y .   The  c h a r g i n g   d e v i c e  

20  c o m p r i s e s   a  f i r s t   t e r m i n a l   c o n n e c t e d   to   t h e   b a t t e r y  

and  p r o v i d e d   on  t h e   c a r r i e r ,   a  c h a r g i n g   p o w e r   s o u r c e  

a r r a n g e d   on  t h e   g u i d e   r a i l   c o v e r ,   and  a  s e c o n d   t e r m i n a l ,  

w h i c h   is   c o n n e c t e d   to   t h e   c h a r g i n g   p o w e r   s o u r c e   a n d  

can  be  b r o u g h t   i n t o   c o n t a c t   w i t h   t h e   f i r s t   t e r m i n a l  

25  when  t h e   c a r r i e r   i s   s t o p p e d   a t   a  p r e d e t e r m i n e d   s t o p  

p o s i t i o n .  

When  t h e   c a r r i e r   i s   s t o p p e d   a t   t h e   p r e d e t e r m i n e d  

s t o p   p o s i t i o n ,   t h e   f i r s t   and  s e c o n d   t e r m i n a l s   a r e  

b r o u g h t   i n t o   c o n t a c t   w i t h   e a c h   o t h e r ,   and  t h e   c h a r g i n g  

30  p o w e r   s o u r c e   s u p p l i e s   p o w e r   to   t h e   b a t t e r y   t h r o u g h   t h e  

f i r s t   and  s e c o n d   t e r m i n a l s .   Each   t i m e   t h e   c a r r i e r   i s  

s t o p p e d   a t   t h e   p r e d e t e r m i n e d   p o s i t i o n ,   t h e   b a t t e r y   c a n  

be  c h a r g e d ,   and  t h e   c a r r i e r   can  t h e n   be  o p e r a t e d  

c o n t i n u o u s l y   o v e r   a  l o n g   p e r i o d   of  t i m e .   For   t h i s  

35  r e a s o n ,   t h e   b a t t e r y   m o u n t e d   on  t h e   c a r r i e r   can   be  a  

s m a l l - c a p a c i t y   t y p e .   S i n c e   t h e   b a t t e r y   need   no t   b e  

f r e q u e n t l y   r e p l a c e d ,   u n l i k e   in  t h e   c o n v e n t i o n a l   s y s t e m ,  
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t h e   m a i n t e n a n c e   r e q u i r e m e n t s   of  t h e   t r a n s p o r t a t i o n  

s y s t e m   can   be  g r e a t l y   r e d u c e d .  

T h i s   i n v e n t i o n   can   be  more   f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   i n  

5  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of  a  t r a n s p o r t a t i o n  

s y s t e m   of  a  f l o a t e d - c a r r i e r   t y p e   a c c o r d i n g   to   a n  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e  

10  t r a n s v e r s e   d i r e c t i o n   of   t h e   t r a n s p o r t a t i o n   s y s t e m   s h o w n  

in  F i g .   1 ;  

F i g .   3  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l o n g i -  

t u d i n a l   d i r e c t i o n   of  t h e   t r a n s p o r t a t i o n   s y s t e m   s h o w n  

in  F i g .   1;  -1 

15  F i g .   4  i s   a  b l o c k   d i a g r a m   of  a  c o n t r o l   u n i t   f o r  

a  c h a r g i n g   d e v i c e   a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   5  i s   a  f l o w   c h a r t   s h o w i n g   t h e   s t e p s   i n v o l v e d  

when  a  c a r r i e r ' s   b a t t e r y   i s   c h a r g e d ;  

F i g .   6  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  m o d i f i c a t i o n  

20  of   a  p o w e r   s u p p l y   t e r m i n a l   i n c l u d e d   in  t h e   c h a r g i n g  

d e v i c e   of  t h e   p r e s e n t   i n v e n t i o n ;   a n d  

F i g .   7  and  8  a r e   p e r s p e c t i v e   v i e w s   s h o w i n g   a  

t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   t o   a  s e c o n d   e m b o d i - ^  

m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   in   w h i c h   two  t r a c k s   a r e  

25  a r r a n g e d   on  d i f f e r e n t   l e v e l s .  

As  i s   shown  in  F i g .   1,  in  a  t r a n s p o r t a t i o n   s y s t e m  

of  a  f l o a t e d   c a r r i e r   t y p e ,   g u i d e   r a i l   c o v e r   1  h a v i n g   a n  

i n v e r t e d   U - s h a p e d   s e c t i o n   e x t e n d s   in  t h e   l o n g i t u d i n a l  

d i r e c t i o n .   A  p a i r   of  g u i d e   r a i l s   2  a r e   a r r a n g e d   u n d e r  

30  t h e   u p p e r   w a l l   of  g u i d e   r a i l   c o v e r   1,  and   e x t e n d   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n ,   p a r a l l e l   to   e a c h   o t h e r .   G u i d e  

r a i l s   2  a r e   f o r m e d   of  a  p l u r a l i t y   of  p l a n a r   m e m b e r s  

c o m p o s e d   of   a  f e r r o m a g n e t i c   m a t e r i a l .   The  p l a n a r  

m e m b e r s   a r e   c o n n e c t e d   in  t h e   l o n g i t u d i n a l   d i r e c t i o n .  

35  More  s p e c i f i c a l l y ,   t h e   p l a n a r   m e m b e r s   a r e   b o n d e d   t o  

e a c h   o t h e r   a t   b o n d i n g   s u r f a c e s   3  .  A  p a i r   of  s u b - g u i d e  

r a i l s   4  h a v i n g   a  U - s h a p e d   s e c t i o n   a r e   a r r a n g e d   on  t h e  
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two  s i d e   w a l l s   of  g u i d e   r a i l   c o v e r   1.  The  f u n c t i o n   o f  

s u b - g u i d e   r a i l s   4  w i l l   be  d e s c r i b e d   l a t e r .  

C a r r i e r   5  t r a v e l s   a l o n g   g u i d e   r a i l s   2.  C a r r i e r   5 

i s   c o n s t i t u t e d   by  a  p a i r   of  b o d i e s   6,  e a c h   of  w h i c h  

5  c o m p r i s e s   s u p p o r t i n g   p l a t e   7  f a c i n g   t h e   l o w e r   s u r f a c e  

of  g u i d e   r a i l   2,  and  c a r r i e r   box  8  s u s p e n d e d   f r o m  

s u p p o r t i n g   p l a t e   7  by  m e a n s   of  c o u p l i n g   member   9.  A 

p a i r   of  s u p p o r t i n g   p l a t e s   7  a r e   c o u p l e d   in  t h e   l o n g i t u -  
d i n a l   d i r e c t i o n   by  c o u p l e r   10.   A  p a i r   of  b o d i e s   6  c a n  

10  be  r o l l e d   a r r o u n d   t h e   c o u p l e r ,   as  a x i s   of  r o t a t i o n .  

C a r r i e r   5  i s   made  to   f l o a t ,   in  a  n o n - c o n t a c t  

m a n n e r ,   f r o m   g u i d e   r a i l s   2  by  m a g n e t i c   u n i t s   11.   A 

p a i r   of  m a g n e t i c   u n i t s   11  a r e   a r r a n g e d   on  e a c h   of  t h e  

two  p l a t e s   7;  one  p a i r   on  a  f r o n t   c o r n e r   p o r t i o n   o f  

15  one  p l a t e   7,  t h e   o t h e r   p a i r   on  a  r e a r   c o r n e r   p o r t i o n  

of  t h e   o t h e r   p l a t e   7.  As  i s   shown  in  F i g .   2,  e a c h  

m a g n e t i c   u n i t   11  i s   p r o v i d e d   w i t h   y o k e s   12 ,   f a c i n g  

g u i d e   r a i l   2.  C o n d u c t i n g   w i r e s   a r e   wound  a r o u n d   y o k e s  

12,   t h e r e b y   f o r m i n g   c o i l s   13 .   Ai r   gap  P  is   d e f i n e d  

20  b e t w e e n   t h e   t o p   f a c e   of  e a c h   yoke   and  t h e   l o w e r   s u r f a c e  

of  r a i l   2.  P e r m a n e n t   m a g n e t   14  is   u s e d   to   c o u p l e   y o k e s  

12  m a g n e t i c a l l y .   T h u s ,   p e r m a n e n t   m a g n e t   14,   y o k e s   1 2 ,  

g a p s   P,  and  r a i l   2  c o n s t i t u t e   a  m a g n e t i c   c i r c u i t .  

E a c h   m a g n e t i c   u n i t   i s   f u r t h e r   p r o v i d e d   w i t h   gap  s e n s o r  

25  15  f o r   d e t e c t i n g   t h e   a m o u n t   of  c l e a r a n c e   of  gap  P .  

As  is   shown  in  F i g s .   1  and  2,  a  p a i r   of  r e a c t i o n  

p l a t e s   41  a r e   l o c a t e d   in  t h e   c e n t e r   of  t h e   u p p e r  
s u r f a c e   of  e a c h   r e c t a n g u l a r   p l a t e   7,  so  as  to  f a c e  

s t a t o r s   42  of  l i n e a r   i n d u c t i o n   m o t o r s ,   s t a t o r s   42  b e i n g  

30  l o c a t e d   u n d e r   t h e   g u i d e   r a i l   c o v e r .   When  s t a t o r s   16  

a r e   e n e r g i z e d ,   c a r r i e r   5  r e c e i v e s   a  p r o p e l l i n g   f o r c e .  

C o n v e r s e l y ,   i f   s t a t o r s   42  a r e   e n e r g i z e d ,   so  as  t o  

g e n e r a t e   t h e   t r a v e l i n g   f i e l d ,   in  t h e   d i r e c t i o n   o p p o s i t e  

to   t h e   p r o p e l l i n g   d i r e c t i o n ,   c a r r i e r   5  i s   b r a k e d   a n d  

35  s t o p p e d .  

P i e z o e l e c t r i c   e l e m e n t s   18  a r e   a r r a n g e d   on  t w o  

f r o n t   s i d e s   of  one  s u p p o r t i n g   p l a t e   7.  P i e z o e l e c t r i c  
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e l e m e n t s   18  r o f c a t a b l y   s u p p o r t   f i r s t   w h e e l s   16  ,  as  d o  

t h e   p i e z o e l e c t r i c   e l e m e n t s   18  a r r a n g e d   on  two  r e a r  

s i d e s   of   t h e   o t h e r   r e c t a n g u l a r   p l a t e   7.  F i r s t   w h e e l s  

16  a r e   b r o u g h t   i n t o   c o n t a c t   w i t h   u p p e r   w a l l s   4 -1   o f  

5  s u b - g u i d e   r a i l s   4  when  c a r r i e r   5  i s   s t o p p e d   and   m o v e d  

u p w a r d .   T h u s ,   s u b - g u i d e   r a i l s   4  s t a b i l i z e   c a r r i e r   5 .  

When  t h e   e l e c t r o m a g n e t i c   a t t r a c t i v e   f o r c e   a c t i n g   b e -  

t w e e n   t h e   m a g n e t i c   u n i t   and  t h e   r a i l ,   d e c r e a s e s ,   f o r  

e x a m p l e ,   in  an  e m e r g e n c y ,   f i r s t   w h e e l s   16  make  c o n t a c t  

10  w i t h   l o w e r   w a l l s   4 -2   of  s u b - g u i d e   r a i l s   4,  so  t h a t  

c a r r i e r   5  i s   s u p p o r t e d   by  s u b - g u i d e   r a i l s   4  and   c a n  

n o t   be  d r o p p e d   d o w n w a r d .   When  f i r s t   w h e e l s   16  a r e   i n  

c o n t a c t   w i t h   u p p e r   or   l o w e r   w a l l s   4 -1   or  4 - 2 ,   p i e z o -  

e l e c t r i c   e l e m e n t s   18  a r e   t u r n e d   on  and  g e n e r a t e   a  . 

15  d e t e c t i o n   s i g n a l ,   i n d i c a t i n g   t h a t   c a r r i e r   5  h a s   s t o p p e d  

t r a v e l i n g   and   has   b e e n   moved   u p w a r d ,   or  t h a t   c a r r i e r   5 

h a s   b e e n   made  to   s t o p   f l o a t i n g .  

S e c o n d   w h e e l s   17  a r e   a r r a n g e d   on  two  s i d e   p o r t i o n s  

of   e a c h   s u p p o r t i n g   p l a t e   7.  S e c o n d   w h e e l s   17  a r e  

2Q  b r o u g h t   i n t o   c o n t a c t   w i t h   i n n e r   w a l l s   4 -3   of  s u b - g u i d e  

r a i l s   4  when  c a r r i e r   5  yaws  d u r i n g   i t s   t r a v e l i n g .  

E a c h   c a r r i e r   box  8  i s   e q u i p p e d   w i t h   c o n t r o l   u n i t  

19  f o r   c o n t r o l l i n g   m a g n e t i c   u n i t s   11 .   C a r r i e r   box  8 

i s   e q u i p p e d   w i t h   c o n s t a n t   v o l t a g e   r e g u l a t o r   20  f o r  

25  a p p l y i n g   a  p r e d e t e r m i n e d   v o l t a g e   to   c o n t r o l   u n i t   19  

and   m a g n e t i c   u n i t s   11 ,   and   i s   a l s o   e q u i p p e d   w i t h   b a t t e r y  

21  f o r   s u p p l y i n g   a  c u r r e n t   to   c o n s t a n t   v o l t a g e   r e g u l a t o r  

20.   C o n s t a n t   v o l t a g e   r e g u l a t o r   20  e l i m i n a t e s   a n y  
a d v e r s e   i n f l u e n c e   of  a  v o l t a g e   d r o p   on  c o n t r o l   u n i t   19  

30  c a u s e d   by  v a r i a t i o n s   in   l o a d .  

A c c o r d i n g l y ,   c a r r i e r   5  i s   s u s p e n d e d   f r o m   g u i d e  

r a i l s   2,  in   a  n o n - c o n t a c t   m a n n e r ,   by  means   of  a  m a g n e t i c  

a t t r a c t i v e   f o r c e   a c t i n g   b e t w e e n   m a g n e t i c   u n i t s   11  a n d  

g u i d e   r a i l   2.  In  t h i s   e m b o d i m e n t ,   u n i t s   11  a r e   c o n -  

35  t r o l l e d   by  so  c a l l e d   z e r o - p o w e r   c o n t r o l   d e v i c e ,   so  t h a t  

t h e   m i n i m u m   e l e c t r i c   c u r r e n t   n e c e s s a r y   i s   s u p p l i e d   t o  

c o i l s   13  when  c a r r i e r   5  i s   made  to   f l o a t .   In  o t h e r  
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w o r d s ,   f o u r   p e r m a n e n t   m a g n e t s   14  a l w a y s   g e n e r a t e   a n  

a t t r a c t i v e   f o r c e   e q u a l   to   t h e   t o t a l   w e i g h t   of  c a r r i e r   5 

and  t h e   l o a d .   At  t h e   same  t i m e ,   c o i l s   13  a r e   e x c i t e d ,  

so  as  to   m a i n t a i n   t h e   a i r   gap  c l e a r a n c e s   by  means   o f  

5  w h i c h   t h e   a t t r a c t i v e   f o r c e s   b e t w e e n   p e r m a n e n t   m a g n e t s  

and  r a i l s   b a l a n c e   w i t h   t h e   t o t a l   w e i g h t   of  t h e   c a r r i e r  

i t s e l f   and  t h e   l o a d .   C o i l s   13  s e r v e   to   s u b o r d i n a t e l y  

c a u s e   c a r r i e r   5  to   f l o a t .   I f   t h e   t o t a l   w e i g h t   o f  

c a r r i e r   5  i s   c h a n g e d   by  t h e   l o a d ,   t h e   c u r r e n t   f e d   t o  

10  c o i l s   13  i s   c o n t r o l l e d   so  t h a t   gap  P  i s   a d j u s t e d   t o  

a  d i s t a n c e   s u c h   t h a t   t h e   t o t a l   a t t r a c t i v e   f o r c e   b e t w e e n  

p e r m a n e n t   m a g n e t s   14  and  g u i d e   r a i l s   2  b a l a n c e   t h e  

t o t a l   w e i g h t   of  c a r r i e r   5  and   t h e   l o a d .   In  o t h e r  

w o r d s ,   by.-  c o n t r o l l i n g   t h e   c u r r e n t   f e d   to   t h e   c o i l s ,  

15  c l e a r a n c e   of  gap  P  i s   a d j u s t e d   to   a  v a l u e   s u c h   t h a t  

c a r r i e r   5  i s   c a u s e d   to   f l o a t   by  means   of  t h e   m a g n e t i c  

e n e r g y   of  p e r m a n e n t   m a g n e t   14  o n l y ,   d e s p i t e   t h e  

e x i s t e n c e   of  d i s t u r b a n c e s .   (The  z e r o - p o w e r   c o n t r o l  

d e v i c e   i s   d e s c r i b e d   in  d e t a i l   in  U . S .   P a t .   A p p l .  

20  No.  7 2 6 , 9 7 5 / 8 5 ,   f i l e d   p r e v i o u s l y   by  t h e   i n v e n t o r  

h e r e o f .   ) 

The  t r a n s p o r t a t i o n   s y s t e m   is   e q u i p p e d   w i t h   a  

c h a r g i n g   d e v i c e   f o r   c h a r g i n g   b a t t e r y   21  of  c a r r i e r   5 

when  c a r r i e r   5  i s   s t o p p e d   a t   a  p r e d e t e r m i n e d   s t a t i o n .  

25  More  s p e c i f i c a l l y ,   f i r s t   t e r m i n a l   22  i s   a r r a n g e d   o n  

s u p p o r t i n g   p l a t e   7  of  c a r r i e r   5,  and  s e c o n d   t e r m i n a l  

27  i s   a r r a n g e d   u n d e r   t h e   u p p e r   w a l l   of  g u i d e   r a i l  

c o v e r   1 .  

F i r s t   t e r m i n a l   22  c o m p r i s e s   p o s i t i v e   e l e c t r o d e   2 3 ,  

30  common  e l e c t r o d e   24,  and  n e g a t i v e   e l e c t r o d e   25.  E l e c -  

t r o d e s   23  to   25  a r e   s u p p o r t e d   by  s u p p o r t   member  26  . 
E l e c t r o d e s   23  to   25  a r e   c o n n e c t e d   to   t h e   e l e c t r o d e s  

of  b a t t e r y   21  by  means   of  w i r i n g ,   as  i s   shown  i n  

F i g .   4 .  

35  S e c o n d   t e r m i n a l   27  is   a r r a n g e d   to   f a c e   f i r s t   t e r -  

m i n a l   22  w h i l e   c a r r i e r   5  i s   s t o p p e d   a t   a  p r e d e t e r m i n e d  

s t o p   p o s i t i o n .   T e r m i n a l   27  c o m p r i s e s   p o s i t i v e   e l e c t r o d e  
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28 ,   common  e l e c t r o d e   29,   and  n e g a t i v e   e l e c t r o d e   3 0 ,  

and   i s   s u p p o r t e d   by  l i f t   31.  When  c a r r i e r   5  i s   s t o p p e d  

a t   a  s t a t i o n   and   i s   moved   u p w a r d ,   s e c o n d   t e r m i n a l   27  

i s   moved   d o w n w a r d   by  l i f t   31.  E l e c t r o d e s   28  to   30  o f  

5  s e c o n d   t e r m i n a l   27  a r e   b r o u g h t   i n t o   c o n t a c t   w i t h  

c o r r e s p o n d i n g   e l e c t r o d e s   23  t o   25  of  f i r s t   t e r m i n a l   2 2 .  

As  i s   shown  in  F i g .   4,  e l e c t r o d e s   28  to   30  a r e   c o n n e c t e d  

t o   t h e   e l e c t r o d e s   of  c h a r g i n g   p o w e r   s o u r c e   32  by  m e a n s  

of   w i r i n g .  

10  T^e  c h a r g i n g   d e v i c e   i s   c o n t r o l l e d   by  a  c o n t r o l l e r  

s h o w n   in  F i g .   4.  P o s i t i o n   s e n s o r   51  i s   a r r a n g e d   u n d e r  

g u i d e   r a i l   1,  as  i s   shown  in  F i g .   3,  in  o r d e r   to   d e t e c t  

w h e t h e r   or   n o t   c a r r i e r   5  h a s   s t o p p e d   a t   a  s t a t i o n .  

S e n s o r   51  e m i t s   l i g h t   beam  to   r e a c t i o n   p l a t e   41 ,   a n d  

15  d e t e c t s   l i g h t   beam  r e f l e c t e d   by  p l a t e   41,   so  as  t o  

d e t e c t   t h e   l o c a t i o n   of  c a r r i e r   5.  When  s t o p p e d   a t   t h e  

s t a t i o n ,   c a r r i e r   5  i s   moved   u p w a r d .   Gap  s e n s o r   15  o r  

p i e z o e l e c t r i c   e l e m e n t s   18  d e t e c t s   w h e t h e r   or  n o t   c a r r i e r  

5  h a s   b e e n   moved   up  to   a  p r e d e t e r m i n e d   p o s i t i o n .   S e c o n d  

20  t e r m i n a l   27  i s   moved   d o w n w a r d   by  l i f t   31.   V o l t m e t e r   5 2  

d e t e c t s   a  v o l t a g e   a c r o s s   t h e   e l e c t r o d e s   of  s e c o n d  

t e r m i n a l   27  in  o r d e r   to   c o n f i r m   w h e t h e r   or  n o t   f i r s t  

and   s e c o n d   t e r m i n a l s   22  and   27  h a v e   b e e n   b r o u g h t   i n t o  

c o n t a c t   w i t h   e a c h   o t h e r .   When  t h e   f i r s t   and  s e c o n d  

25  t e r m i n a l s   a r e   in  p r o p e r   c o n t a c t   w i t h   e a c h   o t h e r ,   t h e  

c h a r g i n g   of  b a t t e r y   21  i s   b e g u n .   T i m e r   53  c o u n t s   t h e  

c h a r g i n g   t i m e   in   o r d e r   t o   d e t e c t   w h e t h e r   or  n o t   t h e  

c h a r g i n g   of  b a t t e r y   21  h a s   b e e n   c o m p l e t e d .   The  d e -  

t e c t e d   s i g n a l s   a r e   i n t r o d u c e d   to   p r o c e s s o r   54,   w h i c h  

30  p r o c e s s e s   t h e s e   d e t e c t e d   s i g n a l s ,   and   i s s u e s   a  c o m m a n d  

t o   c o n t r o l   u n i t   4 2 - 1   of  s t a t o r   42,   c o n t r o l   u n i t   1 1 - 1  

of   m a g n e t i c   u n i t   11 ,   l i f t   31 ,   and   c h a r g i n g   p o w e r   s o u r c e  

55.   N o t e   t h a t   p r o c e s s o r   54  i s   i n s t a l l e d   on  t h e   g r o u n d ,  

and   c o m p o n e n t s   e n c l o s e d   by  d o t t e d   l i n e s   in  F i g .   4,  a r e  

35  m o u n t e d   on  c a r r i e r   5,  so  t h a t   t h e   d e t e c t i o n   s i g n a l s   o f  

gap  s e n s o r   15  and   p i e z o e l e c t r i c   e l e m e n t   18 ,   a r e   i n p u t  

t o   p r o c e s s o r   54 ,   by  way  of   l i g h t   c o m m u n i c a t i o n ,   i . e . ,  
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c o m m u n i c a t i o n   d e v i c e   56.   S i m i l a r l y ,   by  way  of  c o m m u n i -  

c a t i o n   d e v i c e   56  ,  t h e   command  i s s u e d   f r o m   p r o c e s s o r   54  

a r e   i n t r o d u c e d   to   c o n t r o l   u n i t   1 1 - 1   of  m a g n e t i c .  

The  s t e p s   i n v o l v e d   in  c h a r g i n g   b a t t e r y   21  of  c a r -  

5  r i e r   5,  by  m e a n s   of  t h e   c h a r g i n g   d e v i c e   i n s p e c t   a b o v e ,  

w i l l   now  be  d e s c r i b e d ,   w i t h   r e f e r e n c e   t o   t h e   f l o w   c h a r t  

shown  in  F ig   .  5  . 
When  c a r r i e r   5  r e a c h e s   a  p r e d e t e r m i n e d   s t a t i o n ,  

a  c h e c k   i s   p e r f o r m e d ,   in  s t e p   101 ,   t o   i n s p e c t   w h e t h e r  

]̂ 0  a-11  t h e   o p t i c a l   s e n s o r s   51  a r e   o f f .   I f   any  of  s e n s o r s  

51  i s   f o u n d   to   be  on,   s t a t o r s   42  a r e   e n e r g i z e d   to   a p p l y  

a  b r a k i n g   f o r c e   to   t h e   c a r r i e r   5  w h i c h   i s   r u n n i n g ,   s o  

t h a t   t h e   c a r r i e r   i s   d e c e l e r a t e d .   I f   t h e   two  s e n s o r s  

a r e   b o t h   f o u n d   t o   be  on  a t   t h e   same  t i m e   f o r   a  w h i l e ,  

15  i t   i s   c o n c l u d e d   t h a t   c a r r i e r   5  has   r e a c h e d   t h e   p r e -  
d e t e r m i n e d   s t a t i o n .   S t a t o r s   42  t h e n   c e a s e   b e i n g  

e n e r g i z e d ,   so  t h a t   t h e   c a r r i e r   i s   s t o p p e d .  

When  c a r r i e r   5  i s   p o s i t i o n e d   a t   t h e   p r e d e t e r m i n e d  

s t a t i o n ,   in  t h i s   m a n n e r ,   i t   i s   t h e n   moved  u p w a r d   b y  

20  a  p r e d e t e r m i n e d   d i s t a n c e ,   in  s t e p   102 .   More  s p e c i f i -  

c a l l y ,   t h e   c o i l s   of  m a g n e t i c   u n i t   11  a r e   e n e r g i z e d   a t  

a  p o l a r i t y   w h i c h   e m p h a s i z e s   t h e   m a g n e t o m o t i v e   f o r c e   o f  

p e r m a n e n t   m a g n e t   14,   t h e r e b y   m o v i n g   c a r r i e r   5  u p w a r d .  

In  s t e p   103 ,   a  c h e c k   i s   p e r f o r m e d   to   i n s p e c t   w h e t h e r  

25  c a r r i e r   5  has   b e e n   moved  up  to   a  p r e d e t e r m i n e d   p o s i t i o n .  

More  s p e c i f i c a l l y ,   when  gap  s e n s o r   15  d e t e c t s   t h a t   t h e  

gap  c l e a r a n c e   b e t w e e n   g u i d e   r a i l s   2  and  y o k e s   12  h a s  

r e a c h e d   a  p r e d e t e r m i n e d   v a l u e ,   a  d e t e c t e d   s i g n a l   f r o m  

gap  s e n s o r   15  is   i n t r o d u c e d   t o   p r o c e s s o r   54.   T h u s ,  

30  c o n t r o l   u n i t   1 1 - 1   c e a s e s   to   s u p p l y   c u r r e n t   to   c o i l   1 3 ,  

so  t h a t   u p w a r d   m o v e m e n t   of  c a r r i e r   5  is   s t o p p e d .   A t  

t h i s   t i m e ,   f i r s t   w h e e l s   16  a r e   b r o u g h t   i n t o   c o n t a c t   w i t h  

u p p e r   w a l l s   4-1   of  s u b - g u i d e   r a i l s   4.  P i e z o e l e c t r i c  

e l e m e n t s   18  s u p p o r t i n g   f i r s t   w h e e l s   16  r e c e i v e   a  f o r c e  

35  f r o m   u p p e r   w a l l s   4 - 1 ,   and  p r o d u c e   an  e l e c t r i c a l   s i g n a l ,  

w h e r e b y   c o n t r o l   u n i t   19  may  c e a s e   to   s u p p l y   c u r r e n t  

to   c o i l   13  and  t h e   u p w a r d   m o v e m e n t   of  c a r r i e r   5  can  b e  
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s t o p p e d .   At  t h i s   t i m e ,   s i n c e   f i r s t   w h e e l s   16  a r e  

b r o u g h t   i n t o   c o n t a c t   w i t h   u p p e r   w a l l s   4 -1   of  s u b - g u i d e  

r a i l s   4,  c a r r i e r   5  i s   s u p p o r t e d   by  s u b - g u i d e   r a i l s   4 .  

In  s t e p   104 ,   a f t e r   c o n t r o l   u n i t   19  and   c o n s t a n t  

5  v o l t a g e   r e g u l a t o r   20  a r e   t u r n e d   o f f ,   s e c o n d   t e r m i n a l   27  

is   moved   d o w n w a r d   by  l i f t   31 ,   w h e r e b y   t h e   c h a r g i n g   t i m e  

i s   s h o r t e n e d .   In  s t e p   1 0 5 ,   a  c h e c k   i s   p e r f o r m e d   t o  

i n s p e c t   i f   s e c o n d   t e r m i n a l   27  i s   in  p r o p e r   c o n t a c t   w i t h  

f i r s t   t e r m i n a l   22.   More  s p e c i f i c a l l y ,   a  v o l t a g e   a c r o s s  

io  e l e c t r o d e s   28  to   30  i s   m e a s u r e d   by  v o l t m e t e r   52 ,   and  a  

m e a s u r e d   s i g n a l   i s   i n t r o d u c e d   t o   p r o c e s s o r   54 .   I f   t h e  

v o l t a g e   i s   a t   a  p r e d e t e r m i n e d   v a l u e ,   i t   i s   q o n f i r m e d  

t h a t   e l e c t r o d e s   23  to   25  of   f i r s t   t e r m i n a l   22  a r e   i n  

p r o p e r   c o n t a c t   w i t h   e l e c t r o d e s   28  to   30  of   s e c o n d  

15  t e r m i n a l   2 7 .  

In   s t e p   1 0 6 ,   when  s e c o n d   t e r m i n a l   27  i s   in   p r o p e r  
c o n t a c t   w i t h   f i r s t   t e r m i n a l   22 ,   c h a r g i n g   p o w e r   s o u r c e  

55  b e g i n s   t o   s u p p l y   p o w e r   to   b a t t e r y   21  of  c a r r i e r   5 .  

At  t h e   same  t i m e ,   t i m e r   53  i s   s e t .   In  s t e p   1 0 7 ,   a  

20  c h e c k   i s   p e r f o r m e d   to   i n s p e c t   i f   c h a r g i n g   has   b e e n   c o m -  

p l e t e d .   More  s p e c i f i c a l l y ,   i f   b a t t e r y   21  has   b e e n  

c o n t i n u o u s l y   c h a r g e d   f o r   a  p r e d e t e r m i n e d   p e r i o d   o f  

t i m e ,   i t   i s   c o n f i r m e d   t h a t   c h a r g i n g   i s   c o m p l e t e d .  

In  o t h e r   w o r d s ,   i t   i s   c h e c k e d   i f   t i m e r   53  has   c o u n t e d  

25  a  p r e d e t e r m i n e d   p e r i o d   of  t i a e .  

When  c h a r g i n g   i s   c o n f i r m e d   as  b e i n g   c o m p l e t e d ,  

t h e   c h a r g i n g   p r o c e s s   i s   e n d e d ,   in  s t e p   108 .   S p e c i f i -  

c a l l y ,   c h a r g i n g   p o w e r   s o u r c e   55  i s   t u r n e d   o f f .   S e c o n d  

t e r m i n a l   27  i s   moved  u p w a r d   by  l i f t   31.  S i n c e   p o w e r  

30  s o u r c e   55  i s   t u r n e d   o f f   b e f o r e   t e r m i n a l   27  i s   m o v e d  

u p w a r d ,   an  a r c   a c r o s s   f i r s t   and   s e c o n d   t e r m i n a l s   22  a n d  

27  can   be  p r e v e n t e d .   C a r r i e r   5  has   b e e n   moved  d o w n w a r d  

by  m a g n e t i c   u n i t s   11.  Gap  s e n s o r   15  d e t e c t s   t h a t   c a r -  

r i e r   5  i s   moved   d o w n w a r d   to   a  p r e d e t e r m i n e d   p o s i t i o n  

35  f o r   t r a v e l i n g .   The  d e t e c t e d   s i g n a l   f r o m   s e n s o r   15  

i s   i n t r o d u c e d   to   a  ma in   p r o c e s s o r   ( n o t   s h o w n ) .   C a r r i e r  

5  w a i t s   by  u n t i l   i t   r e c e i v e s   a  t r a v e l - s t a r t   coaaaand   f r o m  
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t h e   m a i n   p r o c e s s o r .  

A c c o r d i n g   to   t h e   a b o v e - m e n t i o n e d   f l o w   c h a r t ,   w h e n  

c a r r i e r   5  i s   s t o p p e d   a t   t h e   s t a t i o n ,   i t   i s   t h e n   m o v e d  

u p w a r d .   H o w e v e r ,   c a r r i e r   5  n e e d   no t   a l w a y s   be  m o v e d  

5  u p w a r d .   S e c o n d   t e r m i n a l   27  i s   moved  d o w n w a r d   by  l i f t  

31.  For   t h i s   r e a s o n ,   when  c a r r i e r   5  i s   m a i n t a i n e d   a t  

a  l e v e l   c a p a b l e   of  t r a v e l i n g ,   or  when  c a r r i e r   5  i s   m a d e  

to   s t o p   f l o a t i n g   and   is   s u p p o r t e d   by  s u b - g u i d e   r a i l s   4 ,  

s e c o n d   t e r m i n a l   27  can   be  b r o u g h t   i n t o   c o n t a c t   w i t h  

1_q  f i r s t   t e r m i n a l   22,   t h e r e b y   c h a r g i n g   t h e   b a t t e r y .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   when  c a r r i e r   5 

i s   s t o p p e d   a t   t h e   p r e d e t e r m i n e d   s t a t i o n ,   f i r s t   a n d  

s e c o n d   t e r m i n a l s   22  and  27  a r e   a u t o m a t i c a l l y   b r o u g h t  

i n t o   c o n t a c t   w i t h   e a c h   o t h e r ,   and  t h e   b a t t e r y   i s  

15  c h a r g e d .   E a c h   t i m e   c a r r i e r   5  i s   s t o p p e d   a t   a  p r e d e t e r -  

m i n e d   p o s i t i o n ,   t h e   b a t t e r y   can  be  c h a r g e d ,   t h e r e b y  

e n a b l i n g   c a r r i e r   5  to   be  o p e r a t e d   c o n t i n u o u s l y   o v e r   a  

l o n g   p e r i o d   of  t i m e .   S i n c e   t h e   b a t t e r y   m o u n t e d   o n  

c a r r i e r   5  can   be  a  s m a l l   - c a p a c i t y   t y p e ,   t h e   a m o u n t  

20  of  e n e r g y   r e q u i r e d   to   e n a b l e   c a r r i e r   5  to   f l o a t   c a n  

be  r e d u c e d .   S i n c e   t h e   b a t t e r y   d o e s   n o t   n e e d   to   b e  

f r e q u e n t l y   r e p l a c e d ,   as  in  t h e   c a s e   of  t h e   c o n v e n t -  

i o n a l   s y s t e m ,   t h e   m a i n t e n a n c e   r e q u i r e m e n t s   of  t h e  

t r a n s p o r t a t i o n   s y s t e m   can   be  g r e a t l y   s i m p l i f i e d .  

25  The  e l e c t r o d e s   of  t h e   f i r s t   and  s e c o n d   t e r m i n a l s  

of  t h e   c h a r g i n g   d e v i c e   of  t h e   p r e s e n t   i n v e n t i o n ,   c a n  

be  e l e c t r o d e s ,   as  shown  in  F i g .   6.  S p e c i f i c a l l y ,   f i r s t  

t e r m i n a l   71  i s   f o r m e d   on  s u p p o r t i n g   p l a t e   7  of  a  

c a r r i e r .   In  f i r s t   t e r m i n a l   71,  s u p p o r t   member   72,   f i x e d  

30  on  p l a t e   7,  e x t e n d s   u p w a r d .   L - s h a p e d   i n s u l a t i n g   m e m b e r  

73  i s   f i x e d   on  t h e   u p p e r   end  of  s u p p o r t   member   72.  A 

b o l t   is   i n s e r t e d   t h r o u g h   an  e l o n g a t e d   h o l e   f o r m e d   on  t h e  

u p p e r   end  of  s u p p o r t   member   72,  and  i s   t h r e a d a b l y  

e n g a g e d   w i t h   t h e   p r o x i m a l   end  of  member   73.  T h e r e f o r e ,  

35  s i n c e   t h e   e l o n g a t e d   h o l e   e x t e n d s   in  t h e   v e r t i c a l  

d i r e c t i o n ,   t h e   h e i g h t   of  member   73  can   be  a d j u s t e d   i n  

t h e   v e r t i c a l   d i r e c t i o n .   F l a t   e l e c t r o d e   74  i s   l o c a t e d  
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on  t h e   d i s t a l   end  of  L - s h a p e d   member   7 3 .  

S e c o n d   t e r m i n a l   75  i s   f o r m e d   u n d e r   g u i d e   r a i l   c o v e r  

1.  In   s e c o n d   t e r m i n a l   75,   s u p p o r t   member   76  r  f i x e d  

u n d e r   g u i d e   r a i l   c o v e r   1,  e x t e n d s   d o w n w a r d .   D - s h a p e d  

5  member   77  i s   f i x e d   t o   t h e   l o w e r   end  of  s u p p o r t   m e m b e r  

76.   C y l i n d r i c a l   m e m b e r s   78 ,   h a v i n g   an  i n s u l a t i n g  

p r o p e r t y ,   a r e   a r r a n g e d   on  u p p e r   and   l o w e r   w a l l s   7 7 - 1   a n d  

7 7 - 2   of  member   77.  C o n d u c t i v e   c o l u m n a r   s h a f t   79  e x t e n d s  

t h r o u g h   e a c h   c y l i n d r i c a l   member   78 ,   so  as   t o   be  m o v a b l e  

10  in   t h e   v e r t i c a l   d i r e c t i o n .   F l a n g e   80,   f o r   s u p p o r t i n g  

s h a f t   79,   i s   f o r m e d   on  t h e   u p p e r   end   of  s h a f t   7 9 .  

The  u p p e r   end  of  s h a f t   79  i s   c o n n e c t e d   t o   t h e   c h a r g i n g  

p o w e r   s o u r c e   by  m e a n s   of  w i r i n g .   F o r k   p o r t i o n   7 9 - 1  

i s   f o r m e d   on  t h e   l o w e r   end   of  s h a f t   79.   D i s k - l i k e  

15  e l e c t r o d e   81  i s   r o t a t a b l y   s u p p o r t e d   by  f o r k   m e m b e r  

7 9 - 1   v i a   s h a f t   8 2 .  

Two  n u t s   83  a r e   t h r e a d a b l y   e n g a g e d   w i t h   t h e   i n t e r -  

m e d i a t e   p o r t i o n   of  s h a f t   79.   W a s h e r   84  i s   a r r a n g e d   o n  

t h e s e   n u t s   83,   and  w a s h e r   85  i s   a r r a n g e d   b e l o w   u p p e r  

20  c y l i n d r i c a l   member   78.   S p r i n g   86  i s   i n t e r p o s e d   b e t w e e n  

w a s h e r s   84  and  85.   When  f i r s t   t e r m i n a l   71  i s   m o v e d  

u p w a r d   t h e r e b y ,   and   e l e c t r o d e   74  i s   b r o u g h t   i n t o   c o n t a c t  

w i t h   e l e c t r o d e   81  of  s e c o n d   t e r m i n a l   75,   s h a f t   79  i s  

moved   u p w a r d .   H o w e v e r ,   a  f o r c e   a c t i n g   on  s h a f t   79  i s  

25  a b s o r b e d   by  a  b i a s i n g   f o r c e   of  s p r i n g   86.   T h u s ,   a n  

e x c e s s i v e   f o r c e   i s   n o t   a p p l i e d   to   e l e c t r o d e s   74  and  8 1 .  

When  c y l i n d r i c a l   member   78  or  n u t   83  c o m p r i s e s   a  

p r e s s u r e   s e n s o r ,   i t   can   be  d e t e c t e d   w h e t h e r   or   n o t   f i r s t  

and   s e c o n d   t e r m i n a l s   71  and   75  a r e   in  c o n t a c t   w i t h   e a c h  

30  o t h e r .   When  a  m i c r o s w i t c h   is   a d o p t e d   t o   be  t u r n e d  

o n / o f f   upon   d e v i a t i o n   of  s h a f t   79  r e l a t i v e   to   member  7 7 ,  

i t   can   s i m i l a r l y   be  d e t e c t e d   w h e t h e r   or  n o t   f i r s t   a n d  

s e c o n d   t e r m i n a l s   71  and   75  a r e   in  c o n t a c t   w i t h   e a c h  

o t h e r   . 

35  A  s e c o n d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d .  

In  t h i s   e m b o d i m e n t ,   two  t r a c k s   a r e   a r r a n g e d   a t  



0 2 4 6 0 9 7  

-  13  -  

d i f f e r e n t   l e v e l s .   In  a d d i t i o n ,   a  d e v i c e   i s   p r o v i d e d ,  

in  t h i s   e m b o d i m e n t ,   f o r   m o v i n g   a  c a r r i e r   f rom  an  u p p e r  
to   l o w e r   t r a c k   and  v i c e   v e r s a .   As  i s   s h o w n ,   in  m o r e  

d e t a i l ,   in  F i g .   7,  s t a t i o n   or  l i f t   1 1 2 ,   w h i c h   i s   m o v a b l e  

5  in  t h e   v e r t i c a l   d i r e c t i o n ,   i s   a r r a n g e d   b e t w e e n   t h e  

end  p o r t i o n s   of  l o w e r   and  u p p e r   t r a c k s   110  and  1 1 1 .  

A  p a i r   of  g u i d e   r a i l   c o v e r s   113  h a v i n g   an  E - s h a p e d  

c r o s s - s e c t i o n ,   a r e   a r r a n g e d   on  t r a c k s   110  and  1 1 1 .  

U p p e r   end  p o r t i o n s   of  a  p a i r   of  s t a n c h i o n s   1 1 4 ,   w h i c h  

10  e x t e n d   v e r t i c a l l y ,   a r e   c o u p l e d   by  s u p p o r t   member   1 1 5 .  

S u p p o r t   member   116  i s   a r r a n g e d   a t   a  p r e d e t e r m i n e d   l e v e l  

of  e a c h   s t a n c h i o n   114 .   The  end  p o r t i o n s   of  g u i d e   r a i l  

c o v e r s   113  a r e   s u p p o r t e d   on  s t a n c h i o n s   114  by  means   o f  

s u p p o r t   m e m b e r s   115  and  116 .   A  p a i r   of  g u i d e   r a i l s   1 1 7  

15  a r e   a r r a n g e d   u n d e r   t h e   u p p e r   w a l l s   of   g u i d e   r a i l   c o v e r s  

113 .   S u b - g u i d e   r a i l s   118  a r e   d e f i n e d   by  t h e   m i d d l e   a n d  

u p p e r   w a l l s   of  g u i d e   r a i l   c o v e r s   113  . 
L i f t   112  f o r   l i f t i n g   t h e   c a r r i e r   has   t r a c k   1 1 9  

h a v i n g   t h e   same  a r r a n g e m e n t   as  t h a t   of  t r a c k s   110  a n d  

20  111 .   More  s p e c i f i c a l l y ,   t h e   g u i d e   r a i l   c o v e r s   of  t r a c k  

119  h a v e   t h e   same  a r r a n g e m e n t   as  t h a t   of  g u i d e   r a i l  

c o v e r s   113  of  t r a c k s   110  and  111 .   Two  end  p o r t i o n s   o f  

g u i d e   r a i l   c o v e r s   113  a r e   s u p p o r t e d   on  f o u r   s t a n c h i o n s  

123  by  means   of  s u p p o r t   m e m b e r s   115  and  116 .   F o u r  

25  s t a n c h i o n s   123  a r e   c o u p l e d   to   h y d r a u l i c   c y l i n d e r s  

124 .   S t a n c h i o n s   123  a r e   moved   u p w a r d   and  d o w n w a r d   b y  

h y d r a u l i c   c y l i n d e r s   1 2 4 ,   and   t r a c k   119  can  be  m o v e d  

u p w a r d   or  d o w n w a r d   . 
When  t h e   g u i d e   r a i l s   of  l i f t   112  a r e   m a i n t a i n e d  

30  a t   s u b s t a n t i a l l y   t h e   same  l e v e l   as  t h o s e   of  t r a c k   1 1 1 ,  

t h e   c a r r i e r   i s   moved  f r o m   t r a c k   111  to   l i f t   112 .   In  t h e  

l i f t ,   t h e   c a r r i e r   is   moved  d o w n w a r d ,   t o g e t h e r   w i t h   t h e  

g u i d e   r a i l s ,   by  t h e   h y d r a u l i c   c y l i n d e r s ,   and  t h e   g u i d e  

r a i l s   of  t h e   l i f t   a r e   m a i n t a i n e d   a t   s u b s t a n t i a l l y   t h e  

35  same  l e v e l   as  t h o s e   of  l o w e r   t r a c k   1 1 0 .   The  c a r r i e r  

i s   moved  f rom  t h e   l i f t   to   t h e   l o w e r   t r a c k .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   when  t h e  
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c a r r i e r   i s   s t o p p e d   in  t h e   l i f t ,   t h e   b a t t e r y   of  t h e  

c a r r i e r   i s   c h a r g e d .   S t a t e d   more   p r e c i s e l y ,   t h e   l i f t  

i s   e q u i p p e d   w i t h   a  s e c o n d   t e r m i n a l   ( n o t   s h o w n ) ,   i . e . ,  
a  p o w e r   s u p p l y   t e r m i n a l .   W h i l e   t h e   c a r r i e r   is   m o v e d  

5  u p w a r d   or  d o w n w a r d ,   i t s   b a t t e r y   can   be  c h a r g e d ;   t h u s ,  

t h e   t i m e   s p e n t   l i f t i n g   t h e   c a r r i e r   can   be  u t i l i z e d  

e f f e c t i v e l y .  

F i g .   8  s h o w s   a n o t h e r   m e a n s   f o r   l i f t i n g   s t a n c h i o n s  

123  of  t h e   l i f t .   In   t h i s   m o d i f i c a t i o n ,   t h e   l o w e r   e n d  

10  p o r t i o n   of  e a c h   s t a n c h i o n   123  i s   s u p p o r t e d   by  p l a n a r  

member   131 .   B a l l   n u t   132  i s   a r r a n g e d   on  t h e   i n t e r -  

m e d i a t e   p o r t i o n   of  p l a n a r   member   1 3 1 .   B a l l   n u t   132  i s  

e n g a g e d   w i t h   b a l l   s c r e w   1 3 3 ,   w h i c h   i s ,   in  t u r n ,   c o u p l e d  

to   m o t o r   1 3 4 .   When  m o t o r   134-   i s   d r i v e n ,   b a l l   s c r e w   1 3 3  

15  i s   r o t a t e d ,   and   s t a n c h i o n s   123  a r e   moved   u p w a r d   o r  

d o w n w a r d .   T h u s ,   t h e   t r a c k   of  t h e   l i f t   can  be  m o v e d  

u p w a r d   or  d o w n w a r d .  
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C l a i m s :  

1.  A  t r a n s p o r t a t i o n   s y s t e m   of  f l o a t e d - c a r r i e r  

t y p e ,   c o m p r i s i n g :   a  s t a t i o n a r y   p o r t i o n   ( 1 ) ;   g u i d e   r a i l s  

(2)  m o u n t e d   on  t h e   s t a t i o n a r y   p o r t i o n   (1)  and   e x t e n d -  

ing   in  a  l o n g i t u d i n a l   d i r e c t i o n ;   a  c a r r i e r   (5)  f o r  

5  c a r r y i n g   c a r g o ;   a  f l o a t i n g   d e v i c e   (11)   f o r   c a u s i n g  

s a i d   c a r r i e r   (5)  to   f l o a t   f r o m   s a i d   g u i d e   r a i l s   ( 2 ) ,  

in  a  n o n - c o n t a c t   m a n n e r ;   t r a n s f e r   m e a n s   f o r   c a u s i n g  

s a i d   c a r r i e r   to   t r a v e l   a l o n g   s a i d   g u i d e   r a i l s   ( 2 ) ;  

an  e l e c t r i c a l   d e v i c e   ( 19 ,   20)  m o u n t e d   on  s a i d   c a r r i e r  

10  ( 5 ) ;   and  a  b a t t e r y   ( 2 1 ) ,   m o u n t e d   on  s a i d   c a r r i e r   ( 5 ) ,  

f o r   s u p p l y i n g   p o w e r   to   s a i d   e l e c t r i c a l   d e v i c e   ( 1 9 ,  

2 0 ) ;  

c h a r a c t e r i z e d   by  f u r t h e r   c o m p r i s i n g   a  c h a r g i n g  

d e v i c e   a r r a n g e d   on  t h e   c a r i e r   (5)  and  h a v i n g   a  f i r s t  

15  t e r m i n a l   (22)   c o n n e c t e d   to  s a i d   b a t t e r y   ( 2 1 ) ,   a  c h a r g i n g  

p o w e r   s o u r c e   a r r a n g e d   on  s a i d   s t a t i o n a r y   p o r t i o n   ( 1 ) ,   a n d  

a  s e c o n d   t e r m i n a l   (27)   a r r a n g e d   on  s a i d   s t a t i o n a r y   p o r -  
t i o n   ( 1 ) ,   c o n n e c t e d   to   s a i d   c h a r g i n g   p o w e r   s o u r c e   ( 5 5 ) ,  

and  c a p a b l e   of  c o n t a c t i n g   s a i d   f i r s t   t e r m i n a l   (22)   w h e n  

20  s a i d   c a r r i e r   (5)  i s   s t o p p e d   a t   a  p r e d e t e r m i n e d   p o s i -  

t i o n ,   w h e r e b y   when  s a i d   c a r r i e r   (5)  i s   moved  up  to   t h e  

p r e d e t e r m i n e d   p o s i t i o n ,   s a i d   f i r s t   and  s e c o n d   t e r m i n a l s  

(22 ,   27)  a r e   b r o u g h t   i n t o   c o n t a c t   w i t h   e a c h   o t h e r ,  

and  s a i d   c h a r g i n g   p o w e r   s o u r c e   (55)   s u p p l i e s   p o w e r   t o  

25  s a i d   b a t t e r y   (21)   v i a   s a i d   f i r s t   and  s e c o n d   t e r m i n a l  

(22 ,   2 7 ) .  

2.  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   g u i d e   r a i l s   (2)  a r e   f o r m e d  

of  a  f e r r o m a g n e t i c   m a t e r i a l ,   and  s a i d   f l o a t i n g   d e v i c e  

30  c o m p r i s e s   a  m a g n e t i c   u n i t   (11)   m o u n t e d   on  s a i d   c a r r i e r  

( 5 ) ,   s a i d   m a g n e t i c   u n i t   (11)   c o m p r i s i n g   m a g n e t s   a r r a n g e d  

on  l o w e r   s u r f a c e s   of  s a i d   g u i d e   r a i l s   ( 2 ) ,   so  as  t o  

f a c e   e a c h   o t h e r   t h r o u g h   a  gap  P .  

3.  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   2 ,  

35  c h a r a c t e r i z e d   in  t h a t   m a g n e t i c   u n i t   is   c o m p o s e d   o f  
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p e r m a n e n t   m a g n e t s   (14)   c a p a b l e   of   p r o v i d i n g   m a g n e t i c  

e n e r g y ,   w i t h   w h i c h   t h e   c a r r i e r   (5)  can   be  k e p t   f l o a t i n g  

a g a i n s t   t h e   w e i g h t   t h e r e o f   and  t h e   l o a d   t h e r e o n ,   a n d  

e l e c t r o m a g n e t s   (13)   a d a p t e d   to   be  e x c i t e d   so  as  t o  

5  m a i n t a i n   an  a i r   gap  c l e a r a n c e   P  by  m e a n s   of  w h i c h  

t h e   m a g n e t i c   a t t r a c t i v e   f o r c e   a c t i n g   b e t w e e n   t h e  

p e r m a n e n t   m a g n e t s   (14)   and  t h e   f e r r o m a g n e t i c   g u i d e   r a i l  

(2)  b a l a n c e s   w i t h   t h e   t o t a l   w e i g h t   of   t h e   c a r r i e r   ( 5 )  

i t s e l f   and   t h e   l o a d ,   r e g a r d l e s s   of  t h e   w e i g h t   of  t h e  

10  l o a d .  

4.  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   t r a n s f e r   m e a n s   c o m p r i s e s   a  

s t a t o r   ( 4 2 )   of  a  l i n e a r   i n d u c t i o n   m o t o r ,   and  a  r e a c t i o n  

p l a t e   (41)   a r r a n g e d   on  s a i d   c a r r i e r   (5)  and  r e c e i v i n g   a  

15  p r o p e l l i n g   f o r c e   f r o m   s a i d   s t a t o r   ( 4 2 ) .  

5.  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   t o   c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   when  s a i d   c a r r i e r   (5)  i s   s t o p -  

p e d   a t   t h e   p r e d e t e r m i n e d   p o s i t i o n   by  s a i d   t r a n s f e r  

m e a n s   ( 4 2 ) ,   and  i s   moved   up  a  p r e d e t e r m i n e d   d i s t a n c e  

20  by  s a i d   f l o a t i n g   d e v i c e   ( 1 1 ) ,   s a i d   s e c o n d   t e r m i n a l  

(27)   i s   b r o u g h t   i n t o   c o n t a c t   w i t h   s a i d   f i r s t   t e r m i n a l  

( 2 2 ) .  

6.  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   t o   c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   s t a i o n a r y   p o r i t o n   ( 1 )  

25  c o m p r i s e s   a  l i f t   (31)   f o r   m o v i n g   s a i d   s e c o n d   t e r m i n a l  

u p w a r d / d o w n w a r d   (  27  )  . 
7.  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   t o   c l a i m   6 ,  

c h a r a c t e r i z e d   in  t h a t   when  s a i d   c a r r i e r   (5)  i s   s t o p p e d  

a t   t h e   p r e d e t e r m i n e d   p o s i t i o n   by  s a i d   t r a n s f e r   m e a n s  

30  ( 4 2 ) ,   and  i s   moved  up  a  p r e d e t e r m i n e d   d i s t a n c e   by  s a i d  

f l o a t i n g   d e v i c e   ( 1 1 ) ,   s a i d   s e c o n d   t e r m i n a l   (27)   i s   m o v e d  

d o w n w a r d   by  s a i d   l i f t   ( 3 1 ) ,   and   i s   b r o u g h t   i n t o   c o n t a c t  

w i t h   s a i d   f i r s t   t e r m i n a l   ( 2 2 ) .  

8  .  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   6  , 

35  c h a r a c t e r i z e d   in  t h a t   when  s a i d   c a r r i e r   (5)  i s   s t o p p e d  

a t   t h e   p r e d e t e r m i n e d   p o s i t i o n   by  s a i d   t r a n s f e r   m e a n s  

( 4 2 ) ,   s a i d   s e c o n d   t e r m i n a l   (27)   i s   moved   d o w n w a r d   b y  
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s a i d   l i f t   ( 3 1 ) ,   and   i s   b r o u g h t   i n t o   c o n t a c t   w i t h   s a i d  

f i r s t   t e r m i n a l   ( 2 2 ) .  

9.  The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   4 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   c h a r g i n g   d e v i c e   i n c l u d e s   a  

5  f i r s t   s e n s o r   ( 5 1 ) ,   a r r a n g e d   a t   a  p r e d e t e r m i n e d   p o s i t i o n  

of  s a i d   s t a t i o n a r y   p o r t i o n   ( 1 ) ,   f o r   g e n e r a t i n g   a  

d e t e c t i o n   s i g n a l   when  s a i d   c a r r i e r   (5)  i s   s t o p p e d   a t  

t h e   p r e d e t e r m i n e d   p o s i t i o n ?  

a  s e c o n d   s e n s o r   ( 1 5 ) f   a r r a n g e d   on  s a i d   c a r r i e r ,  

1Q  f o r   m e a s u r i n g   a  gap   c l e a r a n c e   P  b e t w e e n   s a i d   m a g n e t i c  

u n i t   (11)   and  s a i d   g u i d e   r a i l   ( 2 ) ;  

a  v o l t m e t e r   (52)   f o r   m e a s u r i n g   a  v o l t a g e   a t   s a i d  

s e c o n d   t e r m i n a l   ( 2 7 ) ,   in  o r d e r   to   d e t e c t   t h a t   s a i d   f i r s t  

and  s e c o n d   t e r m i n a l   ( 22 ,   27)  h a v e   b e e n   b r o u g h t   i n t o  

15  p r o p e r   c o n t a c t   w i t h   e a c h   o t h e r ;   a n d  

a  p r o c e s s o r   (54)   f o r   r e c e i v i n g   s i g n a l s   f r o m   s a i d  

f i r s t   and  s e c o n d   s e n s o r s   (51 ,   15)  and  s a i d   v o l t m e t e r  

( 5 2 ) ,   and  s e n d i n g   a  command  to  s a i d   s t a t o r   ( 4 2 ) ,   s a i d  

m a g n e t i c   u n i t   ( 1 1 ) ,   s a i d   c h a r g i n g   p o w e r   s o u r c e   ( 5 5 ) ,  

20  and  s a i d   l i f t   ( 3 1 ) .  

10.   The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   s t a t i o n a r y   p o r t i o n   ( 1 )  

i n c l u d e s   s u b - g u i d e   r a i l s   (4)  e x t e n d i n g   in  t h e   l o n g i -  

t u d i n a l   d i r e c t i o n ,   and  s a i d   c a r r i e r   (5)  i n c l u d e s   w h e e l s  

25  (16)   w h i c h   a r e   b r o u g h t   i n t o   c o n t a c t   w i t h   s a i d   s u b - g u i d e  

r a i l s   (4)  when  s a i d   c a r r i e r   (5)  is   s t o p p e d   a t   t h e  

p r e d e t e r m i n e d   p o s i t i o n   by  s a i d   t r a n s f e r   means   ( 4 2 ) ,   a n d  

is   moved  u p w a r d   t h e   p r e d e t e r m i n e d   d i s t a n c e   by  s a i d  

f l o a t i n g   d e v i c e   ( 1 1 ) .  

30  11.   The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   1 0 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   c h a r g i n g   d e v i c e   i n c l u d e s :  

a  f i r s t   s e n s o r   ( 5 1 ) ,   a r r a n g e d   a t   a  p r e d e t e r m i n e d  

p o s i t i o n   of  s a i d   s t a t i o n a r y   p o r t i o n   ( 1 ) ,   f o r   g e n e r a t i n g  

a  d e t e c t i o n   s i g n a l   when  s a i d   c a r r i e r   (5)  is   s t o p p e d   a t  

35  t h e   p r e d e t e r m i n e d   p o s i t i o n ;  

p i e z o e l e c t r i c   e l e m e n t s   (18)   f o r   s u p p o r t i n g   s a i d  

w h e e l s   (16)  and  g e n e r a t i n g   an  e l e c t r i c a l   s i g n a l   w h e n  
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s a i d   w h e e l s   (16)   a r e   b r o u g h t   i n t o   c o n t a c t   w i t h   s a i d  

s u b - g u i d e   r a i l s   ( 4 ) ;  

a  v o l t m e t e r   (52)   f o r   m e a s u r i n g   a  v o l t a g e   a t   s a i d  

s e c o n d   t e r m i n a l   ( 2 7 ) ,   in  o r d e r   to   d e t e c t   t h a t   s a i d   f i r s t  

5  and   s e c o n d   t e r m i n a l   ( 2 2 ,   27)  h a v e   b e e n   b r o u g h t   i n t o  

p r o p e r   c o n t a c t   w i t h   e a c h   o t h e r ?   a n d  

a  p r o c e s s o r   (54 )   f o r   r e c e i v i n g   s i g n a l s   f r o m   s a i d  

p i e z o e l e c t r i c   e l e m e n t s   (18)   and  s a i d   v o l t m e t e r   ( 5 2 ) ,   a n d  

s e n d i n g   a  command  to   s a i d   s t a t o r   ( 4 2 ) ,   s a i d   m a g n e t i c   u n i t  

10  ( 1 1 ) ,   s a i d   c h a r g i n g   p o w e r   s o u r c e   ( 5 5 ) ,   and  s a i d   l i f t  

( 3 1 ) .  

12.   The  t r a n s p o r t a t i o n   s y s t e m   a c c o r d i n g   to   c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   s e c o n d   t e r m i n a l   (27)   i n c l u d e s  

a  s h a f t   (79)   w h i c h   i s   m o v a b l e   in  t h e   v e r t i c a l   d i r e c t i o n  

15  of  s a i d   g u i d e   r a i l ,   an  e l e c t r o d e   (81)   a r r a n g e d   on  s a i d  

s h a f t   ( 7 9 ) ,   and  b i a s i n g   m e a n s   (86)   f o r   b i a s i n g   s a i d   s h a f t  

(79)   t o w a r d   s a i d   f i r s t   t e r m i n a l   ( 2 2 ) .  

13.   A  s y s t e m   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   s t a t i o n a r y   p o r t i o n   (1)  i n c l u d e s :   two  t r a c k s  

20  ( 1 1 0 ,   111)   a r r a n g e d   a t   d i f f e r e n t   l e v e l s ;   and  a  m o v a b l e  

t r a c k   ( 1 1 2 ) ,   m o v a b l e   in   t h e   v e r t i c a l   d i r e c t i o n ,   f o r  

m o v i n g   s a i d   c a r r i e r   (5)  f r o m   one  t r a c k   (110)   to   t h e  

o t h e r   t r a c k   ( 1 1 1 ) ,   and   s a i d   s e c o n d   t e r m i n a l   (27)   is   a r -  

r a n g e d   on  s a i d   m o v a b l e   t r a c k   ( 1 1 2 ) ,   w h e r e b y   when  s a i d  

25  c a r r i e r   (5)  i s   h e l d   on  s a i d   m o v a b l e   t r a c k   ( 1 1 2 ) ,   s a i d  

f i r s t   and  s e c o n d   t e r m i n a l s   ( 22 ,   27)  a r e   b r o u g h t   i n t o   c o n -  

t a c t   w i t h   e a c h   o t h e r ,   and   s a i d   b a t t e r y   (21)   i s   c h a r g e d .  
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